A B S T R A C T
Serbanibathynella primaindica gen. n., sp. n. is described from India. It is the sister taxon of the genus Nannobathynella Noodt, 1969 . The most spectacular apomorphic feature is the mandible, which has no gnathobase. Only three teeth persist on the first segment of the palp, which is subequal to the second segment in length. Both are equipped with strong musculature, and there is a joint between them allowing a backward swing of the terminal part of the palp. This joint is unique within Bathynellidae. Only Agnathobathynella ecclesi Schminke, 1980 , can rival the new species in the specialization of mouthparts. The new species is the fifth species of Bathynellidae described from the tropics.
Bathynellidae have a world-wide distribution, but their occurrence is rather unbalanced, as most species live in the temperate zones of the northern and southern hemispheres, whereas their records from the tropics are rather scant. Noodt (1965) gave two possible reasons for this disparity. First, Bathynellidae are supposedly a cold-stenothermal group, and they hence shun the higher temperatures of the tropics. Secondly, the predominance of Parabathynellidae in the tropics might have led to an ecological competition between them and the Bathynellidae so that the latter withdrew to colder regions in the north and south. In these colder areas, the zone of overlap with the Parabathynellidae is not very broad (Schminke, 1973) .
In the meantime some records of Bathynellidae that were not known to Noodt (1965) appeared from the tropics. The first species was Nannobathynella marcusi Noodt, 1969, reported from near São Paulo (Noodt, 1969 (Noodt, , 1972 . Then Nannobathynella africana Schminke and Wells, 1974 , was described from Zimbabwe (Schminke and Wells, 1974) followed by Nannobathynella eburnea Schminke, 1979 , from the Ivory Coast (Schminke, 1979) . Agnathobathynella ecclesi Schminke, 1980 , from Malawi (Schminke, 1980 was the last to be reported from the tropics so far, although Schminke (1979) mentioned undescribed species from Madagascar.
It is interesting to note that all these species are highly derived, having, inter alia, only three-segmented endopods on thoracopods I-VII, and are less than 1 mm long and extremely slender. The new species reported here is no exception.
Serbanibathynella gen. n.
Generic Diagnosis.-Antennule 7-segmented, second segment with apophysis at distal inner corner; antenna 7-segmented; mandible without gnathobase, 3 teeth on proximal segment of palp, palp 3-segmented, first and second segments subequal in length and with massive musculature as well as a joint between them, 2 long and sturdy setae on short distal segment; maxilla 4-segmented; endopod of Th. I-VII 3-segmented, second segment without feathered seta at outer distal corner; uropods with similar spines on protopod; furca with 5 spines, second from inner margin longest.
Type Species.-Serbanibathynella primaindica gen. n., sp. n. by present designation.
Gender of Genus Name.-Feminine.
Etymology.-We dedicate this extraordinary species to our late colleague Eugène Serban for his outstanding contribution to the study of Bathynellacea.
Serbanibathynella primaindica gen. n., sp. n.
Type Locality and Material Examined.-Subbarao well at Tadepalli Village, 3 km from Vijayawada City (168319N, 808399E), South India, depth about 9 m, 8 males, 12 females, January 5, 1999; 84 males, 97 females, January 6, 1999.
Other localities (within a radius of 2 km from type locality): Venkatreddy bore well, 3 males, 5 females, 29 January 1999; a new borewell in Subba Rao's plantain plantation, 1 bathynellid and 1 parabathynellid, 31 October 1999; borewells near Gundimeda and Prathuru (Guntur district) 33 males, 41 females, November 2 and 3, 1999.
Holotype (female), allotype (male), and paratypes (6 males, 6 females) all undissected, deposited in The Natural History Museum, London; registration numbers, holotype 2000.1419; allotype 2000.1420; paratypes 2000.1421-1432; several dissected and undissected paratypes are kept at the Department of Zoology, Nagarjuna University and also at Oldenburg University.
Adult Female.-Total length of holotype 0.93 mm; paratypes 0.85-0.98 mm, mean 0.91 mm (n ¼ 6). Body slender, elongate, 12 times longer than maximum width. Head 35 percent longer than wide. Anal operculum convex (Fig. 1a) . Pleotelson with 1 short, smooth dorsal seta on either side near furca. Furcal rami short, wider than long, with 5 strong, unequal serrulate spines of which second one from inner margin longest; setae absent; furcal organ small (Fig. 1c) .
Antennule ( Fig. 1d ) 7-segmented. First segment thickest, with rounded projection ventrally; other segments narrowing gradually. Length of first 3 segments equalling that of last 4 segments. Second segment with outer apophysis extending to two-thirds of next segment and carrying 1 slender seta; segment 4 with outer apophysis almost reaching posterior border of next segment. Inner ramus on segment 3 oval, with 3 unequal, terminal setae. Segments 6 and 7 with 3 aesthetascs each.
Antenna ( Fig. 1e ) 7-segmented, 24 percent shorter than, and perpendicular to, antennule; last 2 segments together about as long as first 5 segments. Exopod cylindrical, about as long as third segment, with 2 apical setae, one of which stout, long, with bulbous swelling at midlength and bifurcating distally. Setal formula: 0/1þ0/1þ0/1þ0/0/2þ0/5(1).
Labrum (Fig. 2c) . Free margin rounded, unarmed, median part concave.
Paragnaths (Fig. 2d ) stocky, somewhat ovate in outline; apical region with 1 short spine and some fine spinules.
Mandible (Fig. 2a, e, f) . No gnathobase, 3 teeth on proximal segment of palp; palp 3-segmented, first segment subequal to second segment in length, joint between these two segments, terminal segment shortest, with 2 equal apical setae as long as palp, each seta with distinct spinule at proximal third.
Maxillule (Fig. 2g ) with 2 endites. Proximal endite with 4, distal one with 6 setae on inner margin and 2 strong, spiculate setae on distal outer margin.
Maxilla (Fig. 2h) 4-segmented; number of setae beginning with basal endite: 7-4-7-5.
Thoracopods I-VII ( Fig. 3a-g ). Th. I short, without epipodite, basis with 1 seta at distal inner corner. Th. I-III increasing in size and IV-VII nearly of similar size; Th. II-VII with 1 clavate, unsegmented epipodite, reaching distal third of basis; basis without seta. All thoracopods with 1-segmented exopod, carrying 4 setae, 2 terminal, 1 dorsal, and 1 ventral; dorsal seta small. Endopod 3-segmented, longer than exopod on Th. I, as long as exopod on Th. II, and distinctly shorter than exopod on Th. III-VII; relatively slender on Th. VII. Setal formulae:
Thoracopod VIII (Fig. 3h) . Coxa small, unarmed. Basis over 2.5 times longer than wide. Exopod 1-segmented, nearly twice as long as wide, basal septum vague and with 2 apical, nearly equal, normal setae. Endopod as long as exopod, undefined at base, with 1 thick apical modified seta. Epipodite large, 1-segmented, extending beyond distal end of exopod.
Pleopod 1 (Fig. 3i, j) well developed, uniramous, 2-segmented. Basal segment expanded, produced at outer angle into lobe, carrying 1 seta. Second segment clavate or nearly so, with 1 large apical seta, 1 small subapical seta on outer margin, and 2 subapical setae on inner margin. Uropod (Fig. 1a, b) . Protopod nearly twice as long as wide, bearing 5 smooth similar spines in row on distal inner margin. Endopod dilated apically, 28 percent shorter than protopod; 2 strong spines on inner distal margin, 2 unequal spines and 1 long, spiniform seta apically; 2 weak, unequal, dorsal setae near distal outer corner. Exopod small, nearly 3 times as long as wide, about half as long as endopod, carrying 2 apical, unequal plumose setae and 1 minute seta each on dorsal and ventral sides near midlength.
Adult Male.-Total length of allotype 0.78 mm, paratypes 0.78-0.90 mm, mean 0.84 mm (n ¼ 11). Body and all appendages except Th.VIII as in female.
Thoracopod VIII (Fig. 3k) without penial organ; a slitlike opening of vas deferens located on coxa. Basis large, produced at proximal inner region into blunt, conical lobe at distal outer corner. Exopod longer than coxa and basis combined, proximal inner margin indented, and with 4 setae, 2 terminal, 1 outer, and 1 inner; outer marginal seta lying posterior to inner seta.
Etymology.-The specific epithet is derived from prima, meaning first, and indica, referring to India. DISCUSSION Any attempt at assessing the phylogenetic position of the new species is faced with two alternatives: either this species belongs to Nannobathynella Noodt, 1969, or it represents an independent, yet closely related, taxon. The new species has several characters in common with Nannobathynella:
antennule and antenna of 7 segments; mandibular palp 3-segmented; endopod of uropod with 4 spines increasing in length to the outside and with an additional short outer spine, with two dorso-lateral feathered setae; exopod of uropod with 2 long and stout terminal setae; maxillule with only 2 long plumose setae on the distal outer margin; endopods of thoracopods I-VII of 3 segments.
Except for the last two, however, all these characters are plesiomorphic.
On the other hand there are a number of features characteristic of the new species.
antennule on segment 2 with outer apophysis lacking in other species; antennae held at right angles to the long axis, whereas in all other species of Bathynellidae they are more stretched forward; mandible highly transformed; no gnathobase; first and second segments of palp subequal in length, very stout and both equipped with strong musculature (Fig. 2e) ; palp ending with 2 long setae on the small third segment; first segment with 3 teeth, 1 large and 2 small ones (Fig. 2f) ; joint between the first and second segments so that distal part of palp can be swung backwards, its terminal setae then ventrally covering the space between the maxillae (Fig. 2b) ; all claws of both endites of maxillule very long; epipodite lacking on first thoracopod; seta at inner distal corner of basis present only on Th. I; characteristic feathered seta at distal outer corner of second endopodal segment lacking in thoracopods I-VII as in Gallobathynella and Vandelibathynella (Serban, Coineau, and Delamare Deboutteville, 1972) ; inner margin of second endopodal segment with proximal seta retained and distal one absent in all thoracopods except Th. I; normally it is the other way round; furcal rami with 5 spines of which the second one from inner margin is the longest.
All these characters are apomorphic, but there also are two plesiomorphic characters in which the new species is distinct from the species of Nannobathynella: setal formula of maxilla: 7/4/7/5; protopod of uropod with 5 spines. 
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The most spectacular of the apomorphic features is the mandible, which can be derived from a condition as present in Nannobathynella where the gnathobase is already very small in relation to the palp. This palp is very strong, while the gnathobase is small and has only few teeth: the pars incisiva with 2-3 teeth, and more proximally 3-4 additional teeth in two rows. The mandible of Nannobathynella africana can help to understand the transformation. Fusion of the basal segment of the palp with the gnathobase and simultaneous reduction of the pars incisiva would lead to a palp with a basal segment of almost the same size as the second one and with three teeth. Between these subequal segments a joint occurs that allows a to-and-fro swing of the two terminal segments of the palp (Fig. 2a, b) . This joint is unique within the Bathynellidae. Now the question is: did this transformation take place either within the taxon Nannobathynella so that the new species is its most derived representative, or did it evolve independently from a common ancestor with a mandible much like that of Nannobathynella? The plesiomorphic condition of the maxillae speaks in favour of the latter alternative. An ancestor with a mandible like that of Nannobathynella and maxillae like those of the new species split into two lines. In one of them (Nannobathynella), the number of setae of the maxillae was reduced, and the mandible remained more or less unaltered, while in the other one the mandible was transformed, and the maxillae were retained with the plesiomorphic number of setae. Should the transformation of the mandible be regarded as something that had taken place within Nannobathynella, this would mean that setae of the maxillae were initially reduced to be regained later. Hence, the new species is regarded here as a representative of a new taxon, Serbanibathynella gen. n., which is the sister taxon of Nannobathynella and which is characterized by many apomorphic characters (see list above) and also a few plesiomorphic ones that have their apomorphic counterparts in Nannobathynella.
The transformation of the mouthparts of Serbanibathynella primaindica gen. n., sp. n. adds a new facet to the morphological diversity of Bathynellidae, which has been reviewed by Serban (1970) and Schminke (1980) . Only Agnathobathynella ecclesi rivals the new species in specialization of mouthparts. These mouthparts are even more derived: with no gnathobase, with the mandibular palp being fused to the head capsule, with greatly enlarged paragnaths, with a depression partly covered by spinules and called ''the basket'' on the ventral side of the cephalon between the maxillules, and with very specialized setae both on maxillules and maxillae.
Serbanibathynella primaindica gen. n., sp. n. is the fifth species of Bathynellidae reported from the tropics. As mentioned in the introduction, it is highly derived like the other four, and as argued by Schminke (1979) , there are phylogenetic relationships between Nannobathynella and the Gallobathynellinae (Serban, Coineau, and Delamare Deboutteville, 1972) that are more plesiomorphic. Gallobathynellinae occur on the Iberian Peninsula and Sardinia as well as in southern France and southern Italy. Serban (1977) hypothesized that Gallobathynellinae reached Europe from the south, from Africa, but the derived nature of the tropical Bathynellidae suggests that it could also be the other way round.
